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in this paper, but expressed his theory in the philosophical
terms of the equivalence of cause and effect, and in an
analysis of the principles of mechanics. He remarks that
"an attempt to ascertain the effects of ceasing motion has
never yet been seriously made." He says that "the friction
of two metallic plates continued for a very long time" can
"gradually cause the cessation of an immense quantity of
movement; but would it ever occur to us to look for even
the slightest trace of the force which has disappeared in the
metallic dust that we could collect, and to try to regain it
thence? We repeat, the motion cannot have been annihil-
ated ; and contrary, or positive and negative, motions cannot
be regarded as =o, any more than contrary motions can
come out of nothing, or a weight raise itself. Without the
recognition of a causal connexion between motion and heat,
it is just as difficult to explain the production of heat as it is
to give any account, of the motion that disappears."
In the next sentences he says that "water undergoes, as
was found by the author, a rise of temperature when
violently shaken. The water so heated (from 12° to 13° C.)
has a greater bulk after being shaken than it had before/'
He supposes the expansion is due to the increased motion
of the constituent molecules*
"If it be now considered as established that in many
cases no other effect of motion can be traced except heat
... we prefer the assumption that heat proceeds from
motion to the assumption of a cause without effect . . .
just as the chemist instead of allowing oxygen and hydrogen
to disappear without further investigation, and water to be
produced in some inexplicable manner, establishes a con-
nexion between oxygen and hydrogen on the one hand and
water on the other."
Here Mayer is appealing for the equivalence of work and
energy by analogy with the chemical law of the conservation
of mass.
uln water-mills the continual diminution in bulk which
the earth undergoes, owing to the fall of water, gives rise
to motion which afterwards disappears again, calling forth
unceasingly a great quantity of heat."

